In massive stars, magnetic fields are thought to confine the outflowing radiatively-driven wind, resulting in X-ray emission that is harder, more variable and more efficient than that produced by instability-generated shocks in non-magnetic winds. Although magnetic confinement of stellar winds has been shown to strongly modify the mass-loss and X-ray characteristics of massive OB stars, we lack a detailed understanding of the complex processes responsible. The aim of this study is to examine the relationship between magnetism, stellar winds and X-ray emission of OB stars. In conjunction with a Chandra survey of the Orion Nebula Cluster, we carried out spectropolarimatric ESPaDOnS observations to determine the magnetic properties of massive OB stars of this cluster. We found of two new massive magnetic stars in the Orion Nebula Cluster: HD 36982 and HD 37061, for which the estimated dipole polar strengths are 1150 +320 −200 G and 620 +220 −170 G, respectively. However, the apparent lack of clear correlation between X-ray indicator and the presence of a magnetic fields brings forth new challenges for understanding the processes leading to X-ray emission in massive stars.
Introduction
Magnetic fields are well known to produce X-rays in late-type convective stars like the Sun. On the other hand, X-rays emission from massive stars is thought to have a different origin. Their powerfull winds are driven by radiation, which is an unstable process. These instabilities result in collisions between wind streams of different velocity, resulting in small shocks that generate X-ray emission (Owocki & Cohen 1999; Lucy & White 1980) . Typically, this emission is soft and stable. Also, empirical studies have shown that the X-ray luminosity will be about 10 −7 times the bolometric luminosity for O stars, and will decrease rapidly between spectral type B1 and B3 (Cohen, Cassinelli & Macfarlane 1997) .
However, some observations are not consistent with such a model. The best exemple is θ 1 Ori C, in the Orion Nebula Cluster. This young O star displays hard and efficient X-rays, and shows a modulated X-ray light curve (Gagne et al. 1997) , which varies with the same period as lines in the UV and optical spectrum (Stahl et al. 1993 (Stahl et al. , 1996 Walborn & Nichols 1994) . & Montmerle (1997) explained this peculiar X-ray emission in terms of the "magnetically confined wind shock" model (MWCS). In this model, the dipolar stellar magnetic field channels the outflowing wind along the field lines, resulting in a closed magnetosphere with large-scale equatorial shocks which enhance the X-ray emission and possibly modulate it with stellar rotation. Such a magnetic field (1.1 ± 0.1 kG) was subsequently discovered by Donati et al. (2002) .
Babel
From that exemple, we can speculate that X-ray enhancement and periodic modulation may be associated with the presence of a magnetic field, in the form of a magnetospheric confining of the wind.
The Orion Nebula cluster
The Orion Nebula Cluster (ONC) presents a unique opportinuty to characterize the magnetic fields of nearby massive OB stars. A Chandra large program was dedicated to observe the ONC in X-rays: The Chandra Orion Ultradeep Project (COUP) consisted of a 10-day exposure of the ONC (Getman et al. 2005) . Stelzer et al. (2005) have studied the COUP massive star sample, containing 9 massive OB stars for which radiatively-driven winds should be the dominant mechanism for X-ray emission. The list of stars, along with their properties, can be found in Table 1 . Stelzer et al. found a large variety of X-ray properties for the ONC massive stars. For example there is a large scatter (3 orders of magnitude) around the empirical relation between the X-ray luminosity and the bolometric luminosity (L X /L bol = 10 −7 ), and also a large incidence of variability and flares. The X-ray properties are summarised in Figure 1 . Altogether, the X-ray results, combined with other indicators, strongly suggest that all but two stars (NU Ori and θ 1 Ori D) of the ONC are magnetic (Stelzer et al. 2005 ).
Observations
To examine the effect of magnetic fields on the winds of the massive stars in the ONC, we conducted spectropolarimetric observations in order to directly ESPaDOnS and Narval are ideal instruments for this study. The amplitude of the circular polarisation signature is dependent on the broadening of the line, either intrinsic or rotational. The stars in the sample have high projected rotational velocity, hence the need for a high signal-to-noise ratio. Furthermore, the number of spectral lines in the visible range is smaller for early-type stars than in late-type stars, so the gain in s/n achievable from spectral line combination methods, such as the Least-Squares Deconvolution procedure (LSD) developed by Donati et al. (1997) , is reduced. With the large telescope aperture, we can achieve the desired s/n in an amount of time that will not cover a too large fraction of the rotation period. A long exposure risks smearing the variable polarisation signature as the star rotates. These echelle spectrographs have a large spectral coverage enabling the use of as many spectral lines as possible. Finally, with the high resolving power (R = 65, 000), we measure the circular polarisation within resolved spectral lines. Only a small amount of stellar rotation will induce doppler shifts across the stellar disk, that will separate opposite polarisation components that would otherwise cancel out. Therefore we are sensitive to the presence of a magnetic field even when the the mean longitudinal component is null (e.g. dipolar field at "crossover" phases).
A complete circular polarisation observation consists of series of four subexposures between which the polarimeter quarter-wave plate is rotated back and forth between position angles, which makes it possible to reduce systematic errors. For a complete description of the observation and reduction procedure with the libre-esprit package provided by CFHT, see Donati et al. (1997) .
From our observations, we found clear Stokes V signatures for three stars: the previously-detected θ 1 Ori C, as well as HD 36982 (=Par 1772, LP Ori) and HD 37061 (=NU Ori) (Petit et al. 2008) . The magnetic stars are encircled in Figure 1 . The last column of Table 1 gives the error bar on the longitudinal field derived by integrating over the line profile, as described by Donati et al. (1997) . The Stokes V signatures were directly modelled with the polarised LTE radiative transfer code zeeman2 (Landstreet 1988; Wade et al. 2001) , leading to an inferred surface dipolar field strength of 1150 
Discussion
The role of magnetic fields in X-ray production remains poorly understood. As shown in Figure 1 , X-ray variability and enhancement is not necessarily correlated with the presence of a magnetic field. Furthermore, magnetic fields are observed even in the absence of X-ray indications. Theoretical work, such as numerical MHD simulations of magnetically confined stellar winds done by ud-Doula, Owocki & Townsend (2008) will help disentangle various effect such as rotation, geometry of the magnetic fields, etc. that could explain the cur-rent observations. However, we also need more observations to constrain those simulations. A large CFHT observing program was allocated to the Magnetism in Massive Stars (MiMeS) collaboration that will allow us to better understand the interaction of stellar winds and magnetic fields.
